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FEEDING DEVICE 

Field of the Invention 

The present invention relates to a device for feed- 
5 ing packages from a packaging machine. The invention 
further relates to a method of feeding packages from a 
packaging machine . 
Background Art 

Devices of the above-mentioned kind are used e.g. 

10 for changing the direction of packages leaving the 

packaging machine before they are treated further. Such 
devices may also be used for packing together packages 
leaving the packaging machine with a distance between 
them, so that they have no or only a small distance 

15 between them when transported on for further treatment. 

If the packages are. not packed together, there is a risk 
of them "climbing" on each other and tipping over. 

An example of a device of the aforementioned kind 
can be seen in WO 02/28716, wherein the orientation of 

20 transported packages is turned so that packages received 
by the device travelling with a short side first in the 
transportation direction are turned to travel with a long 
side first. The device comprises a rotating wheel and 
carrier assemblies pivotally attached to the rotating 

25 wheel. This device is used for changing the orientation 

of the packages and does not pack them together. Further, 
the transportation direction is not changed. 

Devices for feeding packages from a packaging 
machine may also comprise an endless rotatable chain with 

30 rectangular blades projecting from the chain. In 

EP-A-887 261 a chain of this type is used for transpor- 
ting packages within a folding unit of a packaging 
machine. When this chain is used for feeding packages 
from the packaging machine, a package held between two 

35 blades is pushed out from the chain at an output station 
as the rotating chain deflects downwards. The package 
standing on one end during transportation on the chain 
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lands on its opposite end when fed out by the chain and 
blades. This device is used for transporting the packages 
during folding of the flaps in the bottom of the package 
to their final position. However, it does not pack the 
5 packages together. 

Summary of the Invention 

The object of the present invention is to solve or 
at least partly alleviate the problems mentioned above. 

A specific object is to provide a device for feeding 
10 packages from a packaging machine which makes it possible 
to quickly and securely feed the packages. 

Another object is to provide a device which may 
quickly and accurately pack together packages leaving the 
packaging machine at a distance from each other. 
15 Yet another object of the invention is to provide a 

method of feeding packages from a packaging machine which 
is quick and secure. 

An object of the invention is also to provide a 
method by which packages may be simply and quickly packed 
20 together after leaving the packaging machine. 

These objects are fulfilled by means of a device 
according to claim 1, preferred embodiments being defined 
in dependent claims 2-13. The abovementioned objects are 
also achieved by means of a method in accordance with 
25 claim 14. Preferred variants of the method are defined in 
claims 15-19. 

The inventive device has four drivers for transport- 
ing packages in a transportation direction from an infeed 
station to an outfeed station, said drivers being arr- 
30 anged in pairs, each pair being arranged diametrically 

about a common centre axis. This device makes it possible 
to quickly and securely feed packages from a packaging 
machine . 

In one embodiment, one driver in one pair is arr- 
35 anged to engage the packages from behind and one driver 

in the other pair is arranged to engage the packages from 
the front in the transportation direction. Thus, the 
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packages may be securely held between two drivers during 
transportation . 

The drivers are preferably arranged to rotate alter- 
nately in a first and second direction about the centre 
5 axis, the transportation direction being in the first 
direction. This makes it easy to quickly prepare the 
device for transportation of subsequent packages after 
transportation of a first set of packages from the infeed 
station to the outfeed station. 

10 In one embodiment of the invention, the pair comp- 

rising the first and third drivers and the pair compris- 
ing the second and fourth drivers, respectively, after 
each transportation of packages to the outfeed station 
are arranged to rotate in opposite directions. This makes 

15 it possible to speed up the preparation of the device for 
transportation of subsequent packages. 

The first and third drivers are preferably arranged 
to rotate in the first direction after every second 
transportation of packages to the outfeed station and to 

20 rotate in the second direction after every second trans- 
portation of packages to the outfeed station. This 
further speeds up the preparation of the device. 

In one embodiment, the driver which engages the 
packages from behind is arranged to, after transportation 

25 of the packages to the outfeed station, rotate in the 
second direction to enable engagement with subsequent 
packages at the infeed station from the front, and the 
driver which engages the packages from the front, after 
transportation of the packages to the outfeed station is 

30 arranged to rotate in the first direction to enable 

engagement of the other driver in the same pair with the 
subsequent packages at the infeed station from behind. 
This alternating arrangement is a simple and reliable way 
of making the device ready for subsequent transporta- 

35 tions. 

The drivers may be arranged to transfer the packages 
to a conveyor belt at the outfeed station, the conveyor 
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belt moving at a conveyor belt speed. The drivers are 
preferably arranged to deliver the packages at a speed 
essentially equal to the conveyor belt speed. Thus, no 
significant acceleration of the packages is needed when 
5 they reach the conveyor belt and therefore the risk of 
the packages tipping over is reduced. 

The device may comprise means for moving and turning 
packages leaving the packaging machine upside down, 
placing the packages turned the right way round at the 

10 infeed station of the device. Thus, packages filled in 
the packaging machine via the bottom end may be taken 
from the packaging machine and transported further on 
placed standing on the bottom end. 

Transportation of the packages may be along part of 

15 a circle having a radius equal to the radius of curvature 
of the rotation of the drivers. This makes it possible to 
use mechanically simple means for transporting the 
packages . 

In one embodiment, the radius of curvature of the 
20 rotation of the drivers is essentially equal to a radius 
of curvature of a path of movement of packages leaving 
the packaging machine. In this way, it is possible to 
transport the packages from the infeed station maintain- 
ing the relative position of the packages leaving the 
25 packaging machine. 

The drivers may be arranged to transport one package 
at a time from the infeed station to the outfeed station. 
This is convenient for instance in the case of a packag- 
ing machine which otherwise delivers two or more packages 
30 at the time, but which at starting and stopping delivers 
only one package at a time for a short period of time. 

The drivers are preferably arranged to transport two 
or more packages at a time from the infeed station to the 
outfeed station. Thus, the device may serve a packaging 
35 machine delivering two or more packages at a time. 

In a preferred embodiment, the drivers are arranged 
to push together the packages leaving the packaging 
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machine at a distance from each other, by means of rotat- 
ing the drivers engaging the packages at the infeed 
station relatively towards each other before transporting 
the packages to the outfeed station. In this manner, it 
5 may be assured that the packages do not climb on each 
other and fall over. 

The inventive method of feeding packages from a 
packaging machine comprises the steps of: 

receiving at an infeed station adjacent to the 

10 packaging machine a first set of at least one package 
between a first and a second package driver, the first 
driver being arranged in a pair with a third driver and 
the second driver being arranged in a pair with a fourth 
driver, the first and third drivers and the second and 

15 fourth drivers respectively being arranged diametrically 
in relation to each other around a common centre axis, 
said drivers being rotatable about the centre axis, 

transporting said at least one package by means of 
rotation of the drivers in a transportation direction 

20 about the centre axis to an outfeed station, the first 
driver moving behind and the second driver moving in 
front of said at least one package, and 

when said at least one package has reached the out- 
feed station, returning the first driver to the infeed 

25 station and advancing the second driver by rotation about 
the centre axis so that the fourth driver advances to the 
infeed station, the first and fourth drivers being ready 
to receive a second set of at least one package. This 
method makes it possible to quickly and securely feed 

30 packages from the packaging machine. 

The packages may be transferred to a conveyor belt 
at the outfeed station, the conveyor belt moving at a 
conveyor belt speed. The packages are preferably trans- 
ported from the infeed station to the outfeed station at 

35 a speed essentially equal to the conveyor belt speed. 

Thus, the packages have the relevant speed when delivered 
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to the conveyor belt, and therefore the risk of the 

packages falling over is minimized. 

In one variant of the method of the invention, the 

packages are picked upside down from the packaging 
5 machine and turned and placed the right way round at the 

infeed station. This makes it possible to transport 

packages standing on their bottom end, even though they 

have been filled through the bottom end and therefore 

leave the packaging machine upside down. 
10 One package at a time may be fed from the packaging 

machine. This may be the case at start-up and close-down 

of a production run in a packaging machine otherwise 

delivering two or more packages at a time. 

In a preferred variant of the method, two or more 
15 packages at a time are fed from the packaging machine. 

This provides an effective way of feeding packages. 

The packages may be received at the infeed station 

at a distance from each other, pushed together by means 

of rotating the drivers receiving the packages relatively 
20 towards each other, and transported to the outfeed 

station in abutment with each other. This reduces the 

risk of packages falling over. 

Brief Description of the Drawings 

The invention will be described in closer detail 
25 with reference to the appended schematic drawings, which 

show an example of a currently preferred embodiment of 

the invention. 

Fig. 1 is a perspective view of the inventive device 

in a first position. 
30 Fig. 2 shows the device of Fig. 1 in a second 

position. 

Fig. 3 shows the device of Fig. 1 in a third 
position . 

Fig. 4 shows the device of Fig. 1 in a fourth 
35 position. 

Fig. 5 shows the device of Fig. 1 in a fifth 
position . 
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Fig. 6 is a perspective view of the feeding device 
including a device for moving and turning packages shown 
in a first position. 

Fig. 7 shows the device of Fig. 6 with the moving 
5 and turning device in a second position. 

Detailed Description of Preferred Embodiments 

With reference to Fig. 1, the feeding device 1 has a 
first package driver 2, a second package driver 3, a 
third package driver 4 and a fourth package driver 5 for 
10 transporting packages 6 from an infeed station 7 to an 
outfeed station 8. The first driver 2 is arranged in a 
pair with the third driver 4. Analogously, the second 
driver 3 is arranged in a pair with the fourth driver 5. 
The drivers in each pair are arranged diametrically in 
15 relation to each other about a common centre axis C 

coincident with a shaft 9. The drivers 2-5 are rotatable 
about the centre axis C. 

Each driver pair is driven via the shaft 9 by a 
respective servo motor (not shown) . The pair comprising 
20 the first and third drivers 2, 4 is driven by a servo 

motor placed above the driver pairs. Correspondingly, the 
pair comprising the second and fourth drivers 3, 5 is 
driven by a servo motor placed below the driver pairs. 

The drivers consist of wings or paddles 2-5 arranged 
25 on arms 12, 13. The paddles 2-5 are preferably of a 

convex shape, the shape more or less corresponding to the 
circumference of the packages 6 to be transported. 

Fig. 6 shows a turner device 14 for picking packages 
6 from the packaging machine (not shown) . The turner 14 
30 has two grippers 15 for gripping packages 6 leaving the 
packaging machine. The grippers 15 are arranged on a 
carriage 16 which travels on two vertical guides 17 (the 
second vertical guide is hidden, but parallel with the 
vertical guide 17) and an arched guide 18 connecting the 
35 vertical guides 17. 

In Fig. 6, a position of the turner 14 is shown 
where a package 6 has just been picked from the packaging 
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machine. The package is held upside down. As the grippers 
15 on their carriage 16 pass over the arched guides 18, 
the package 6 is turned the right way round, as can be 
seen from Fig. 7. 
5 A quarter-circular path 20 corresponding to the path 

of movement of the drivers 2-5 is arranged around the 
shaft 9. At the infeed station 7, the path 20 has a low 
bent-up flange 21 for preventing packages 6 from falling 
off the path 20. For the same reason, there is a railing 

10 22 along the radially outer edge of the path from the 
infeed station 7 and onwards in the transportation 
direction. At the outfeed station 8, a conveyor belt 23 
connects with the path 20. A railing 24 extends along the 
inner edge of the conveyor belt 23. 

15 The method by which the device described above feeds 

packages from a packaging machine will now be described. 
It comprises the steps of: 

receiving at an infeed station 7 adjacent to the 
packaging machine a first set of at least one package 6 

20 between the first and second package drivers 2, 3 (see 
Fig. 1), 

transporting said at least one package 6 by means of 
rotation of the drivers 2, 3 in the transportation direc- 
tion T about the centre axis C to the outfeed station 8 

25 (see Fig. 3), the first driver 2 moving behind and the 
second driver 3 moving in front of said at least one 
package 6, and 

when said at least one package 6 has reached the 
outfeed station 8, returning the first driver 2 to the 

30 infeed station 7 in a return direction R and advancing 
the second driver 3 by rotation about the centre axis C 
(see Fig. 4) so that the fourth driver 5 advances to the 
infeed station 7, the first and fourth drivers 2, 5 being 
ready to receive a second set of at least one package 6 

35 (see Fig. 5) . 

The second set of at least one package 6 is fed from 
the packaging machine by means of the steps of: 
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receiving at the infeed station 7 said second set of 
at least one package 6 between the fourth and first 
drivers 5, 2, 

transporting said second set of at least one package 
5 6 by means of rotation of the drivers 5, 2 in the trans- 
portation direction T about the centre axis C to the out- 
feed station 8, the fourth driver 5 moving behind and the 
first driver 2 moving in front of said second set of at 
least one package 6, and 
10 when said second set of at least one package 6 has 

reached the outfeed station 8, returning the fourth 
driver 5 to the infeed station 7 and advancing the first 
driver 2 by rotation about the centre axis C so that the 
third driver 4 advances to the infeed station 7, the 
15 fourth 5 and third 4 drivers being ready to receive a 
subsequent set of at least one package 6. 

The third set of at least one package 6 is fed from 
the packaging machine by means of the steps of: 

receiving at the infeed station 7 said third set of 
20 at least one package 6 between the third and fourth 
drivers 4, 5, 

transporting said third set of at least one package 
6 by means of rotation of the drivers 4,5 in the trans- 
portation direction T about the centre axis C to the out- 

25 feed station 8, the third driver 4 moving behind and the 
fourth driver 5 moving in front of said third set of at 
least one package 6, and 

when said third set of at least one package 6 has 
reached the outfeed station 8, returning the third driver 

30 4 to the infeed station 7 and advancing the fourth driver 
5 by rotation about the centre axis C so that the second 
driver 3 advances to the infeed station 7, the third 4 
and second drivers 3 being ready to receive a subsequent 
set of at least one package 6. 

35 The fourth set of at least one package 6 is fed from 

the packaging machine by means of the steps of: 
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receiving at the infeed station 7 said fourth set of 
at least one package 6 between the second 3 and third 4 
drivers , 

transporting said fourth set of at least one package 
5 6 by means of rotation of the drivers 3,4 in the trans- 
portation direction T about the centre axis C to the out- 
feed station 8, the second driver 3 moving behind and the 
third driver 4 moving in front of said fourth set of at 
least one package 6, and 

10 when said fourth set of at least one package 6 has 

reached the outfeed station 8, returning the second 
driver 3 to the infeed station 7 and advancing the third 
driver 4 by rotation about the centre axis C so that the 
first driver 2 advances to the infeed station 7, the 

15 first 2 and second 3 drivers being ready to receive a 
subsequent set of at least one package 6. 

After these four sets of packages 6, the drivers 2-5 
have thus returned to their original positions and 
feeding of packages 6 from the packaging machine may 

20 continue in this alternating manner. During every second 
transportation, a driver in the pair comprising the first 
and third drivers 2, 4 moves behind the packages 6. 
During the other transportations it is one of the drivers 
in the pair comprising the second and fourth drivers 3, 5 

25 that moves behind the packages 6. In the same way, when 
the first or third driver 2, 4 moves behind the packages 
6, the second or fourth driver 3, 5 moves in front of the 
packages 6 and vice versa. 

Every time the drivers 2-5 have delivered packages 6 

30 at the outfeed station 8, the driver that has moved 

behind the packages 6 reverses its rotational movement 
and returns to the infeed station 7. This driver will be 
moving in front of the packages 6 during the next 
transportation. The driver that moved in front of the 

35 packages 6 continues its rotational movement until the 
other driver in the same pair has reached the infeed 
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station 7. During the next transportation, this other 
driver will thus be moving behind the packages 6. 

In every transportation, the packages are moved 
along a circular arc, through approximately 90° of the 
5 circle described by the drivers during their rotational 
movement. The circular arc along which the packages 6 
move has a radius which is equal to the radius of 
curvature of the rotational movement of the drivers. 

The packaging machine normally delivers two packages 

10 6 at a time and thus, normally two packages 6 at a time 
are received at the infeed station. However, if the 
packaging machine detects that a package is defective, it 
will discard that package and only one package will be 
received at the infeed station 7. The turner 14 may be 

15 used for discarding defective packages and it may in such 
case throw the defective package in the direction of the 
tangent of the movement at the peak of the turning move- 
ment into a hopper (not shown) provided for reception of 
defective packages . 

20 When the packaging machine has just been started and 

just before it stops, it delivers only one package 6 at a 
time, and accordingly, only one package 6 at a time will 
be received at the infeed station 7. 

The two packages 6 at a time delivered by the 

25 packaging machine will leave the packaging machine at a 

distance from each other and will be placed by the turner 
14 at the same distance from each other at the infeed 
station 7 of the feeding device 1. It is, however, 
desirable to transport the packages 6 in abutment with 

30 each other, since this will reduce the risk of the 

packages 6 "climbing" on each other and falling over. 
Therefore, before starting the transport of the packages 
6 to the outfeed station 8, the drivers at the infeed 
station 7 will first pack the packages 6 together by 

35 rotating relatively towards each other (see Fig. 2), thus 
reducing the distance between the drivers engaging the 
packages 6 received. This relative rotation of the 
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drivers towards each other may be performed in a number 
of ways. Firstly, the drivers at the infeed station 7 may 
actually both be rotated towards each other. Secondly, 
the driver engaging the packages 6 from behind may stand 
5 still and the driver engaging the packages from the front 
may rotate towards the stationary driver. Thirdly, the 
driver engaging the packages 6 from the front may stand 
still and the driver engaging the packages 6 from behind 
rotate towards the stationary driver. Once the packages 6 

10 are packed together, both drivers engaging the packages 
at the infeed station 7 will start to rotate in the 
transportation direction to transport the packages 6 to 
the outfeed station 8. The packing together of the 
packages may, of course, also be done at the beginning of 

15 the transportation and not necessarily before transporta- 
tion commences . 

At the outfeed station 8, the packages 6 are 
delivered to the conveyor belt 23, which transports the 
packages 6 away for further treatment, e.g. for placing 

20 the packages 6 in crates for shipping. The drivers 2-5 
transport the packages 6 to the outfeed station at a 
speed which is equal to a speed at which the conveyor 
belt 23 moves. Therefore, the conveyor belt 23 will not 
have to accelerate or decelerate the packages, and thus 

25 the risk of packages 6 falling over is reduced. 

The skilled person will realise that a number of 
modifications of the embodiments described herein are 
possible without departing from the scope of the inven- 
tion as defined in the appended claims. 

30 For instance, the feeding device may be adapted to 

feed more than two packages at a time from the packaging 
machine. In such case, the turner 14 may be fitted with a 
corresponding number of grippers 15. 

The feeding device may also receive packages 6 

35 leaving the packaging machine already standing the right 
way round. Thus, the turner 14 would not be necessary and 
e.g. a robotic arm could be used instead for picking 
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packages 6 from the packaging machine and placing them at 
the inf eed station 7 . 

The paddles 2-5 may be releasably attached to the 
arms 13, 14, allowing a change of paddles so that paddles 
with a convex shape corresponding to another size and 
shape of packages may be fitted. 



